Anthropologists and paleontologists differ by hundreds of thousands of years as to the date when a recognizably human creature first appeared on earth. The classical discoveries of anthropologist L. S. B. Leakey have definitely established the existence of human prototypes in East Africa, which may mark the beginnings of the species. 1 For the purposes of demographic estimates, however, perhaps the most reasonable date to fix upon for the emergence of man is some 600,000 years before Christ. 2 During the first half million years or more of man's rather precarious foothold on Earth, his numbers were modest and our knowledge of him is extremely meager He was a gatherer of food, typically, not a producer. Dependent upon wild game and fruits, he was a nomad, gravitating to tribal groupings small enough to remain permanently mobile. He was completely subject to all of the vagaries of the weather and the ecological cycle of the game on which his existence depended. Food shortages were usually endemic, and the ravages of epidemics were routine-although the wide dispersal of the population tended to localize these hazards. Nevertheless, the picture that emerges is one in which births and deaths were roughly balanced, with births holding a narrow margin throughout the centuries. Had this not been true, man would long ago have become extinct.
How many births there actually were, or what the rate of birth per thousand was, will always remain a demographer's puzzle, for Paleolithic man left no population records on the walls of his caves-and few bones to count. Nonetheless, it is conjectured that in the Old Stone Age, between 600,000 and 6000 B.C., numbers grew to about five million and the birth rate was close to fifty per thousand.
Sometime around 6000 B.C., man began to be a producer as well as a gatherer of food. In the Near East, he had already passed the stage of the most primitive village-farming communities which grew out of the earliest agriculture. Here, despite the rigors of life, many "island civilizations" of a high cultural level prospered for a time in the rich river valleys of Egypt and Asia and then vanished. Populations apparently grew rapidly during the emergence of a "golden age," and then declined during the following period of regression and decay. In the most varied contexts, this cycle of growth and decline appears to have been repeated for millennia. Even in China, the location of man's most stable culture, this seems to have been the recurrent pattern.
In any event, the competent consensus is that by the time of Christ, near the midpoint in the cycle of growth and decline of the Roman Empire, the population of the world amounted to some 250,000,000 human beings. 4 During the next sixteen centuries, however, the picture of population growth remains hazy. 5 There is archeological evidence of sharp decline in numbers on the European continent between the years 800 and 1000 A.D. With the final repulsion of the barbarian invasions in the 10th century, there appears to have been a gradual seesawing upward in numbers, 6 but the conditions of life for most of the human species ranged from deplorable to appalling. George Sarton has given us a vignette of the poverty, misery, and deprivation of life in 13th-century Italy:" ' For an excellent summary of the available information on population growth from ancient to modem times, see U.N. Dep't of Economic and Social Affairs, "Determinants and Consequences of Population Trends," ch. 2, at 5, 20 (ST/SOA/Ser.
A/17) (1953).
5 The scientific study of population was not undertaken until the latter part of the 17th century. In 1662, John Graunt, a British mathematician, analyzed the registers of baptisms and burials that had been kept regularly by the clerks of the parishes in and around London since 1603 and computed therefrom sex ratios, the ratio of births to deaths, fertility ratios, and other broad aspects of population growth. Graunt, In the next century, the Black Plague entered Europe through Italy bringing with it a horror which shocked even a civilization accustomed to suffering. The plague was not, however, a unique phenomenon. There was an average of six major famines per century in medieval Europe, and bubonic plague hit in waves about every 25 years after 1348, with gradually decreasing severity. Still, world population growth continued, albeit erratically, and about 1650, it is believed to have reached the 500,000,000 mark. ' The 17th century is an important base mark in the history of European population growth-this is the point where the growth of population began a slow and inexorable upward climb.' Several factors seem to have contributed to this phenomenon. The frightful famines and epidemics that marked the Middle Ages had decreased significantly by this time, although hunger and disease were still widespread. The discovery of the New World, the development of the scientific method, [Vol. 27 and the application of concomitant new knowledge to technology gradually began to have an effect. Moreover, after a century of belligerency, warfare throughout the European continent diminished in the 18th century. The numbers of people steadily increased.
Much of the increase in numbers in the 18th century had been due to a decrease in the rate of death. Improved agricultural technology and better transportation, which helped to eliminate local pockets of famine, made it possible to support greater numbers of children to maturity. Against this background, Jenner's dramatic discovery of vaccination just as the 19th century began, applied scientific method to biology and initiated a new era. One of the major epidemic killers was banished from Europe in only a few decades--diminishing the number of deaths by smallpox in London from over 2,000 in 1803 to 622 only two years later.
The late Norman Himes coined the term "vital revolution" to mark the beginning of the era when man began to control the pattern of his dying and the pattern of his being born. With drastic declines in mortality, a level of fertility which throughout earlier ages was essential to survival, suddenly became an anachronism and a danger to the welfare of the family, the nation and the entire human race. Until very recently, the alarming implications of a growing imbalance between rapidly declining death rates and traditional birth rates has not been recognized. Only within the last two generations has the dynamic interplay between mortality and fertility begun to receive the attention it obviously deserves. Only with the alarming situation in the world today where 55 million deaths a year are far outbalanced by 120 million births has fertility control become a matter of acute concern to governments and leaders of many nations.
Throughout the preceding hundreds of thousands of years, the survival of the human species had been a touch-and-go affair, in which high mortality had been balanced by high fertility. Reproduction somewhere near the physiological limit of the human female-a relatively slow breeder, even among mammals-had been essential to the survival of any culture. In most countries of Europe, and certainly in the United States, a high birth rate was maintained throughout most of the 19th century, producing, in conjunction with the falling death rate, a rate of population increase unprecedented up to that time. World population passed the I billion mark for the first time about the middle of the 19th century.
There is scattered evidence that by 1750-fifty years before the first successful attack on death rates had taken place-birth rates had begun to decline in France. The reasons are not very apparent, al-though there is an impressive accumulation of literature attempting to explain what happened.' 0 The revolution in fertility was initiated by a semi-ritualized form of exposure. A significant proportion of the baptisms recorded in Paris in the middle of the 18th century was of foundlings, among whom the mortality was extremely high. The next step was a reduction in the birth rate. This occasioned grave alarm in certain quarters. The downward trend continued for over a century.
Ireland, between the 1780's and 1845 experienced a population growth which was nothing short of phenomenal. From a calculated estimate of 3,480,000 in 1767, it grew to 8,300,000 by 1845.11 Such growth was made possible both by reclamation of new land for farming and by the switch from grazing to arable agriculture. The major factor in the rapid increase was the introduction of the potato in the mid-17th century. This made possible the production of large amounts of food from very small plots. Thus, tenant holdings were subjected to multiple divisions, each providing the basis for a new family and early marriage.' 2 Such vigorous population growth, however, was checked in the mid-19th century by the classic Malthusian "positive check": famine. For three successive years, the potato crop was a failure. Through deaths and emigration, the famine cost Ireland a fifth of her population in five years.' 3 Even before famine struck, the Irish had taken steps to halt their rate of population growth. They adopted, informally and in opposition to the Church and the patriots, the custom of late and few marriages. This has been rigidly maintained and has continued to the present day.' 4 It is interesting to note that these first instances of a falling national birth rate were found in Roman Catholic countries. The birth rate in England and the Scandinavian countries, by way of contrast, did not begin to decline until after 1850. Thereafter, the pattern of birth limitation extended steadily southward, until today it covers the entire European continent. In North America and other places colonized from northern Europe, this same cycle was later repeated. 12 Connell, op. cit. supra note 11, at 430.
13 Id. at 433. '4 The contrast between marriages of young women in the United States and Ireland is striking. In 1951, the proportion of woman of 20 to 24 years of age in the United States who were married was 67.7 percent; in Ireland, it was 17.7%. 19Demo-graphic Significances," 6 Eugenics Q. 65 (1959).
IS For information concerning current birth rate trends, see the "Population and Vital Statistics Reports" which are published quarterly by the United Nations.
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In all of these countries, this "demographic transition" has typically followed a rather leisurely course. First, the death rate begins to decline; then, after an interval of a generation or more, the birth rate has declined. This trend has not been the result of any formal action on the part either of the government or of private agencies-indeed, it has sometimes run counter to governmental pro-natalist policies. It appears rather to have reflected the general recognition that with the chances of survival of progeny steadily improving, a level of fertility urgently necessary when a third, a quarter, or even a half of the children died in infancy or childhood was no longer in the best interest of the family. Too large a brood put a serious burden on the family economy and impaired the chances of all the children to get an adequate education and a good start in life.
A century and a half after the onset of the vital revolution, the demographic situation of the world abounds in contrasts. As may be seen in the tables at the end of this article, world population now stands roughly at 3.4 billion. If the present trend of growth continues, world population would reach 7.4 billion by the year 2000, more than doubling in 34 years. It is ardently to be hoped that the increasingly acute world-wide concern with the devastating effects of such rapid growth will result in effective action to control fertility and that the population a third of a century hence will be far below this total.
What is equally as disturbing as the spiralling population growth itself is the great disparity between nations and regions in rate of growth. During the next decade, present trends will tend to divide the world even more markedly into two distinct groups:
1. The demographically stable, industrialized "have" countries, enjoying high levels of living, where effective fertility regulation either exists or is developing. This includes all of Europe, the Soviet Union, North America, the temperate-zone countries of Latin America, Oceania, and Japan. Birth rates in these countries range from 17 to 25,16 while death rates range from 8 to 12.
2. The demographically unstable, "have-not" countries that are now struggling toward economic development, are those in which almost two-thirds of the world's people live. In this area, as yet, there is no effective regulation of fertility. Birth rates range between 38 and 50. Death rates do not vary so dramatically from those in the developed countries because recent declines have largely eliminated the high mortality of the past. They mostly range from 10 to 30. This includes all of Asia (except Japan and Israel), tropical Latin America, and most of Africa.
16 Birth and death rates are per thousand of total population in a given year.
1966]
The United Nations estimates revealed that in the next 35 years over 85 percent of the increase is expected to be in the high-birth-rate, "developing" countries of Asia, Africa, and Latin America.
Projections to the year 2000, based on current trends, indicate that four fifths of the world's people will then be living in these regions. North America and Europe (including the USSR) will have shrunk to less than one fifth of the total. World projections are somewhat moot because of the big question regarding Mainland China.
The ranking of the ten largest nations will also show some interesting changes by the year 2000. In 1965, the list included five "developed" countries. By 2000, this number may be reduced to three, with West Germany and the United Kingdom being replaced by Nigeria and Mexico. The total population for the "top ten" nations will grow to 4.7 billion, if present trends continue.
In the light of present world food supplies, such population increases, concentrated as they are in economically underdeveloped areas, are nothing short of calamitous.
The Food and Agriculture Organization of the United Nations has estimated that world food production must be almost doubled by the year 2000 just to maintain present gravely inadequate levels of consumption. The current crisis in India grimly underlines how shockingly inadequate are present levels of consumption in many areas of the world. Of the present world population, the FAO calculates, 10 to 15 percent is undernourished and up to half suffers from some degree of hunger or malnutrition, or both. United Nations' targets for nutritional improvement would involve increasing total food supplies in the developing countries to four times the recent level. 17 The desperate world situation in nutrition was described at the U.N. World Population Conference in Belgrade in September 1965. The Director-General of one of the U.N. Special Agencies-the Food and Agriculture Organization-for the third time in recent months warned that food production is not keeping up with population growth. Dr. Sen said in part:
It is now less than seven years since there was any appreciable increase in food production per head of the world's population, seven very lean years for the developing countries. In two regions in particular, the Far East and Latin America, per capita production is still less than it was before the war, more than a quarter of a century ago. Many countries in these regions have been able to maintain their wholly inadequate dietary levels only by reducing exports, or by increasing imports of food, including in some cases a very heavy dependence on food aid.
The general outlook is indeed alarming. In some of the most heavily populated areas the outbreak of serious famines within the next five to ten years cannot be excluded. And it is simple arithmetical conclusion that if food output everywhere just kept pace with population growth at the present level of consumption, by the end of this century the number of people who would be subject to hunger and malnutrition would be double what it is today. A recent U.S. Department of Agriculture report sees very little prospect of the quick increase in world agricultural yield needed to meet this alarming situation:
Given the projected high population growth rates of nearly all countries in Asia, Africa, and Latin America, the limited possibilities for expanding the cultivated area in most of the densely populated countries, and the lack of success in generating a yield takeoff, it does not appear likely that the downward trends in per capita food output now in evidence in these regions can be easily arrested. Barring a rise in the death rate due to widespread malnutrition in these regions, projections show the fastest population increase in history over the next 10 years. Failure to arrest the downward trend in per capita food output in these regions will leave two alternatives: (1) a continuing decline in consumption levels (narrowing the already thin margin between current consumption levels and survival levels); or (2) growing dependence on food imports-if imports are available. That a concerted effort is urgently required to expand world food production is indisputable. It cannot be too strongly emphasized that -essential though it be-a crash program of agricultural improvement cannot permanently cure the hunger of a billion people. There must be developed-with all speed-effective means to check the rate of population growth.
There is, of course, no question that the growth of population will be slowed. The alternatives are whether that slowing will come through famine, war, and epidemics-the cruel, though effective, Malthusian positive checks-or through human agency, to bring birth rates into balance with modem death rates. We dare not ignore the magnitude of this undertaking. Currently there are about 120 million births in the world and 55 million deaths. The reduction of births by 20 to 30 million a year presents an absolute minimum objective. Time is short, as James Reston, the distinguished commentator of The New York
Times recently put the matter:
It would be impossible to overstate the anxiety felt here about the political trouble ahead for the overpopulated and undernourished countries of the world. Already there is developing a new kind of class warfare between the rich and the poor nations, and despite the biomedical and political advances in some countries, the total problem is getting worse instead of better.
Faced with the grim aspect of these alternatives, world opinion on fertility control has shifted remarkably in the past few years. As recently as 1959, President Eisenhower spoke out against any government activity in the population field: "I cannot imagine anything more emphatically a subject that is not a proper political or governmental activity or function or responsibility."
Four years later, President Eisenhower retracted that statement in an article in the Saturday Evening Post of October 26, 1963. In it, he said:
When I was President, I opposed the use of Federal funds to provide birth-control information to countries we were aiding... it may be that I was carrying that conviction too far.., we should not make birth-control programs a condition to our foreign aid, but we should tell receiving nations how population growth threatens them and what can be done about it.
From the first, President Johnson has been aware of the magnitude of the population problem. In the 1965 State of the Union Message, he said: "I will seek new ways to use our knowledge to help deal with the explosion in world population and the growing scarcity in world resources." Later that year, in his United Nations Twentieth Anniversary speech, he said: "Let us ... face forthrightly the multiplying problems of our multiplying populations and seek answers to this most profound challenge to the future of the world." Spurred partly by Presidential interest, and partly by the separate concern of members with the problem, Congress has in the past two years taken an active interest in the world population situation and its possible amelioration. For the first time in its history, Congress enacted legislation dealing with the population problem in January 1964. This was embodied in the foreign aid bill authorizing the Agency for International Development to conduct "research into problems of population growth."
The Supreme Court, in 1965, in striking down Connecticut's antibirth control statutes, opened up greater possibilities for private and governmental participation in research and clinical support for family planning programs. In addition, it cleared the way for Congressional consideration of possible legislation in this field.
In June 1965, the Subcommittee on Foreign Aid Expenditures of the U.S. Senate, under the chairmanship of Senator Ernest Gruening [Vol. 27 began extensive hearings on the population crisis in reference to a reorganization of the Department of State and of the Department of Health, Education, and Welfare to deal with the problems involved. Those hearings are still in progress.
In February of 1966, the Committee on Agriculture of the House of Representatives held extensive hearings in conjunction with Chairman Harold D. Cooley's bill to initiate a World War on Hunger. In those hearings, detailed testimony on the population problem was heard. As a result of these hearings and of continued interest by the Administration, food-for-freedom programs now being considered by Congress incorporate the use of local currencies which accrue from agricultural sales abroad for family planning programs in countries requesting them.
Several administrative agencies are already actively involved in family planning. Under the administration of John Gardner, HEW has begun to distribute funds to the various states to help support whatever birth control programs the states provide. The Office of Economic Opportunity, the chief anti-poverty agency, also makes some grants to family planning clinics. Money from this latter source, however, is restricted in amount and in manner of expenditure. Recipients of OEO funds are forbidden, among other things, to advertise birth control aids, or to supply unmarried women or women not living with their husbands with contraceptives.
AID is giving increasing attention to family planning in its overseas missions. According to David Bell's testimony at the Senate committee hearings on population, AID's dollar obligations for fiscal year 1965 were about 2 million dollars, for fiscal year 1966 about 5.5 million dollars, and for 1967 are expected to be approximately 10 million dollars. It has instructed each Mission to have an officer informed on the population problems of the country concerned, and it will entertain requests for technical assistance to local family planning programs, not including, however, the supplying of actual contraceptive devices.
Overseas, recent events in population control have been even more encouraging. Notably, Korea and Taiwan are running family planning programs on a country-wide basis and achieving some success. Taiwan's program, less than two years old, has already reached one in every twelve women in the childbearing years. The Korean effort, sponsored by the government and supported by the highest per capita funds of any program in 1965, had reached almost as high a percentage of its women by the end of the year, and in addition, had performed a substantial number of vasectomies. Elsewhere in Asia, both India and Pakistan have drawn up ambitious plans for government-sponsored family-planning programs, designed to reach into the countryside. In the Philippines, the Manila Health Department has trained a number of doctors and nurses in birth-control techniques, and family-planning equipment has been distributed to some ten health centers.
In 1965 Turkey repealed its old laws forbidding any kind of fertility control and concomitantly passed a Family Planning Law to implement a national program through the Ministry of Health. Of the North African countries, Tunisia is the most advanced on population control and has announced that an official national program would start in January of 1966.
In Latin America, demographic research is going on in many areas. In Chile, a voluntary national committee backed by the National Health Service offers personnel and family-planning services to much of the Santiago population. Other nations, Peru, Venezuela, San Salvador, are considering the possibility of official action in the population field.
In addition to separate national efforts, United Nations organizations have recently reached important decisions in the population field. In July 1965, the Economic and Social Council voted to offer technical assistance for birth control. The UNICEF Governing Council, in 1965, requested its director to prepare a statement on possible UNICEF activities in the population field.' 8 On May 18, 1966, the World Health Organization rejected a United States proposal that asked it to assume international leadership in developing family planning as an answer to the population explosion. Instead, it resolved that WHO's role was to "advise members, upon request, in the development of activities in family planning." The significant point in this action was that the delegates from 67 nations voted affirmatively. Among them were most of the Communist and Catholic countries which had for years effectively prevented any U.N. action in the population field.
A recent publication from the University of Chicago Press presents a superb summary of everything now happening in the field of population control. It will be useful to any seeking further information on the problem and its possible solutions.'" [Vol. 27
and other countries has changed completely. Before that, fear and indifference frequently blanketed any discussion, and action programs were taboo; now activity is developing in many countries around the world. This is most encouraging-but it cannot be too strongly emphasized that what has taken place so far is only the prologue to a comprehensive plan to come to grips with this most important problem. The "population explosion" -so-called-is definitely a human artifact. It has taken place because the genius of the human mind has changed utterly the pattern of dying. In the controlled fertility area in the Western industrial world, spontaneous adjustments were made during the past century without any formal action by any governments or private agencies. The big shift in birth rates took place before birth control became a controversial issue about 1920.
What has happened is very much to the good. But as matters stand today, nobody knows just how the two billion people in the traditionally-minded agrarian countries can be motivated to control their fertility. This is the crux of the problem. The adoption of birth control programs by governments is indeed an important step. The implementation of these programs is another and very difficult matter.
The projections of population growth to the year 2000 are based on assumptions as to how fast control of fertility can be initiated in the crisis countries. These projections are in a sense "demographic radarscope" warnings of trouble ahead. A world inhabited by 7 billion people 34 years hence is not a pleasant world to contemplate. Whether the genius of the human mind which gave mankind a formula for averting death can find ways to avert this disastrous by-product of this great discovery is perhaps the premier question the human race confronts today.
